INTRODUCTION
Combination of mechanical and electrical parts in micro scales causes new challenges in both mechanical and electrical concepts. The mechanical behavior of each component in micro and nano scales is different from normal dimensions due to various factors that affect the normal operation of the entire device. Therefore, the design and fabrication of this kind of systems becomes more complicated which lead to get more consideration in advance. It also highlights the role of analytical approaches and simulation results to achieve to the best design.
Diaphragms as mechanical components of many MEMS sensors and actuators are the most important part of many of systems which has to design properly. In this paper mechanics of diaphragm structures will be studied according to the theory of elasticity.
II.

DEFLECTION ANALYSIS
In order to illustrate the deflection of diaphragm due to pressure applied on its surface, the differential equation of diaphragm for displacement is given as [1]: 
Where, E is Young's modulus and V is Poisson's ratio.
Finally, for a circular diaphragm with 2a diameter as shown in Fig.l 
The results are shown in Fig. 2 .
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x 10 .... The approximate vibration frequencies for square and rectangular diaphragms are given by
For a circular diaphragm we have: Table I clearly shows how the shape of the diaphragm will affect on the modes of vibration frequencies. Fig. 3 plots the Analytic results of pressure-deflection curves for three different shape diaphragms with same occupation areas and by applying the same pressure using FEM analysis using lntellisuite software. Fig. 3 also shows the simulation results of pressure-deflection for these three diaphragms. From the results, we found that From the viewpoint of stress, Fig. 4 illustrates the analytical results of pressure-deflection curves. We can find that the circular diaphragm has the lowest stress on its edges than the other diaphragms when applying the same pressure. Table I demonstrates the simulation results of various modes of three different shape diaphragm vibration frequencies. In contrast, we [md that circular diaphragm structures reduce the first mode of vibration frequency when compare to the square and rectangular diaphragms.
V.
CONCLUSION
This study has modelled a micro-diaphragm in order to enhance designers for selection the desired shape of diaphragm they are going to use in their applications. Three different diaphragms in terms of shape and occupation area were investigated. The design guidelines for diaphragms have been established by characterization of the relationships among diaphragm side length, deflection, stress, and resonant frequency. From the results obtained by analytical and simulation approaches we can conclude that:
1. The largest centre deflection can be seen in circular diaphragm. So, in applications which maximum deflection plays the prime role the circular diaphragm is suggested.
2. From the viewpoint of stress, circular diaphragm has the lowest stress on its edges than the other diaphragms when applying the same pressure. Therefore, regarding the maximum deflection and the thickness of the diaphragm the best design can be achieved.
3. Vibration frequency of the diaphragm is one of the prominent factors in the first steps of design. Regarding to frequency limitations in each application this factor can be chosen selectively. 
